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Description 

This invention is directed to a guiding catheter for 
negotiating a tortuous nonlinear conduit and to a 
method for its use. 

In many medical procedures, such as per- 
cutaneous transluminal angioplasty, it is necessary to 
advance a catheter through a narrow tortuous blood 
vessel without damaging the endothelium. A variety of 
systems are used, such as guide wires, for example, 
see US-A-4, 436.01 7. guiding catheters, for example, 
see US-A-3,773,034, and everting catheters, for 
example. US-A-4 ,437,857. A difficulty with commonly 
used guiding systems is that the procedure is time 
consuming and requires great skill on the part of the 
surgeon. AJso many systems require the use of a 
large number of pre-bent guiding tips for accom- 
modating different changes in the path of the vascular 
system. 

The guiding, i.e. steerable, catheter disclosed in 
US-A-3,773,034 has at its distal end a steerable tip 
formed of a flexible, thin, stretchable and contraebbie 
material. As the pressure of fluid within the distal end 
is varied, the steerable tip axially elongates or con- 
tracts. One longitudinally extending portion of the tip 
is restrained from stretching so that an increase in 
pressure on the fluid in the catheter results in bending 
of the steerable tip. The restraint may be the walls of 
the blood vessel or other channel in which the cathe- 
ter is being inserted or an axially restraining means in 
the wall of the catheter tip. One disadvantage of this 
catheter is that if there is a constriction, e.g. caused 
by the blood vessel walls or improper positioning of 
the catheter, increased fluid pressure may not cause 
the desired bending. The degree of bending will be 
unknown by the person inserting the catheter who will 
be able to note only the increase in fluid pressure. 

There is a need for a device for accessing remote 
regions of the vascular system without problems 
associated with current devices. 

Summary of the Invention 

The present invention is directed to devices satis- 
fying these needs, as well as novel methods for using 
these devices. 

One aspect of this invention comprises a guiding 
catheter for negotiating a tortuous, non-linear conduit, 
the catheter having a longitudinal axis, a proximal 
end. and a distal end, the catheter comprising: 

(a) an elongated tubular anchor member having 
a distal portion and a proximal portion; 

(b) an elongated activating member having a dis- 
tal portion and a proximal portion which extends 
beyond the proximal portion of the anchor mem- 
ber, and 

(c) a flexible member comprising interconnected 

filo mdnK afiarhmA tn th* n*it«r fttirfaca of the dis- 


tal portion of the anchor member at a first location 
and also attached to a distal portion of the activat- 
ing member at a second location, the first and 
second locations being axially spaced apart from 

5 each other, both the anchor member and the 

activating member being substantially rigid in 
compression where attached to the flexible mem- 
ber, the flexible member having a first configu- 
ration that is radially contracted and axially 

10 lengthened and a second configuration that b 

radially expanded and axially shortened, said 
flexible member also comprising means for pre- 
venting axial lengthening of the flexible member 
along one side thereof, wherein the flexible merrv 

15 ber in the radially expanded configuration is bent 

such that the distal end of the catheter is trans- 
verse to the longitudinal axis of the catheter, and 
in the radially contracted configuration is substan- 
tially straight; 

20 and wherein relative axial movement between the 
anchor member and the activating member reversibly 
moves the flexible member from one configuration to 
the other configuration for varying the amount the dis- 
tal end of the catheter is transverse to the longitudinal 

25 axis of the catheter. 

According to another aspect, the invention com- 
prises a guiding catheter for negotiating a tortuous, 
nonlinear conduit, the catheter having a longitudinal 
axis, a proximal end, and a distal end. the catheter 

30 comprising: 

(a) an elongated anchor member having a distal 
portion and a proximal portion; 

(b) an elongated activating member having a dis- 
tal portion and a proximal portion which extends 

35 beyond the proximal portion of the anchor mem- 

ber; and 

(c) a flexible member comprising interconnected 
filaments attached to the outer surface of the dis- 
tal portion of the anchor member at a first location 

40 and also attached to a distal portion of the activat- 

ing member at a second location in a manner 
such that the point of attachment is offset from the 
center line of said flexible member, the first and 
second locations being axially spaced apart from 

45 each other, said anchor member being substan- 

tially rigid in compression where attached to the 
flexible member, the flexible member having a 
first configuration that is radially contracted and 
axiaily lengthened and a second configuration 

50 that is radially expanded and axially shortened, 

wherein the flexible member in the radially expan- 
ded configuration b bent such that the distal end 
of the catheter is transverse to the longitudinal 
axis of the catheter, and in the radially contracted 

55 configuration is substantially straight; 

and wherein relative axial movement between the 
anchor member and the activating member reversibly 
moves the flexible member from one configuration to 
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the other configuration for varying the amount the dis- 
tal end of the catheter is transverse to the longitudinal 
axis of the catheter. 

By use of the catheter according to the Invention, 
a relatively inaccessible region of a tortuous non-li- 5 
near conduit may be accessed by 

(a) entering the conduit with the catheter; and 

(b) moving the catheter through the conduit 
toward the inaccessible region while causing 
relative axial movement between the anchor and 10 
activating members for varying the amount the 
distal end of the catheter is transverse to the lon- 
gitudinal axis of the catheter for accommodating 
non-linearity of the conduit. 

The flexible member of interconnected, and pref- 15 
erably braided, filaments with gaps between the fila- 
ments has a first configuration that is axially 
lengthened and a second configuration that is axially 
shortened. Means are provided to restrict axial 
lengthening (or shortening) along one side of the 20 
member so that in either the first or the second con- 
figuration, the flexible member is bent, that is the distal 
end of the catheter is transverse to the longitudinal 
axis of the catheter. There are two elongated mem- 
bers, a first elongated anchor member attached to the 25 
flexible member at a first location of the flexible mem- 
ber and a second elongated activating member 
attached to the flexible member at a second location 
of the flexible member. The second location is axially 
spaced apart from the first location. Relative axial 30 
movement between the first and second members 
moves the flexible member from one of the configu- 
rations to the other configuration. 

Both members can be accessed from the same 
end of the device, i.e. both members extend from the 35 
proximal portion of the device to the flexible member. 
Generally the activating members extends from the 
proximal portion of the device to the distal portion of 
the flexible member and the anchor member extends 
to the proximal portion of the flexible member. 40 

The catheter can be rotated by rotating at least 
the anchor member thereby facilitating manipulation 
of the catheter along the tortuous conduit and into 
branch conduits. Thus, the catheter bending is not 
unidirectional but can occur in any desired direction. 45 

In a preferred embodiment, the flexible member is 
attached to the outer surface of the anchor member 
and to the outer surface of the distal portion of the 
activating member. The flexible member is preferably 
biased so that it is in its axially lengthened configu- 50 
ration in its at rest state. By 'at rest state" is meant the 
configuration of the member when no force is applied 
thereto. Relative axial movement between the inner 
and outer members so that the points at which the 
flexible member is attached to the anchor and acthvat- 55 
ing members become closer together, results in bend- 
ing of member by non-uniform axial lengthening of the 
flexible member. The amount the distal end is bent 


can be controlled by varying the relative position of 
the anchor members. 

A stop can be provided for limiting the amount the 
flexible member expands and therefore limiting the 
degree of bending of the catheter's distal end. The 
catheter can be provided with 8 second bending flexi- 
ble member if desired. The two bendaWe members 
can be concentric or can be axially spaced apart If 
axially spaced apart the distal end can assume a dou- 
ble bend or other complex configuration to enable It to 
traverse complex tortuous conduits and branches. 

The region between the inner activating member 
and the outer anchor member can be used for carrying 
fluids into a patient or from a patient. The inner mem- 
ber can be solid in cross-section, or can be tubular, 
and if tubular, the lumen of the inner member can be 
used for carrying fluids to a patient or from a patient 

Brief Description of the Drawings 

These and other features, aspects, and advan- 
tages of the present invention will become better 
understood from the following description, appended 
claims, and accompanying drawings where: 

Fig. 1A is a side elevation view, partly in section, 
of a guiding catheter according to the present 
invention in its substantially straight configu- 
ration; 

Fig. 1B is a side elevation view, partly in section, 
of the guiding catheter of Fig. 1 A in its bent con- 
figuration; 

Fig. 2 is a side elevation view, party in section, of 
another guiding catheter according to the present 
invention. 

Fig. 3 is a side elevation view, partly in section, of 
another guiding catheter according to the present 
invention. 

Fig. 4 is a side elevation view, party in section, of 
another device according to the present invention 
in its substantially straight configuration Including 
stop means for limiting the degree of bending of 
the flexible member. 

Detailed Description of the Invention 

As shown in Figs. 1A and 1B, a guiding catheter 
10 according to the present invention comprises a 
flexible member 12 of interconnected filaments with 
gaps therebetween. The catheter 10 has a distal por- 
tion 10a and a proximal portion 10b. As shown In Fig. 
1 A. the flexible member 12 has a first configuration 
that is substantially straight and axially lengthened, 
and as shown in Fig. 1B, has a second configuration 
that is bent and axially shortened. 

The flexible member 12 is moved from one con- 
figuration to the other configuration by relative axial 
movement of anchoring member 14 and activating 
member 1 5. The flexible member 1 2 is attached to the 
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anchoring member 14 and activating member 15 at 
locations 18 and 19 respectively, the two locations 
being axially spaced apart from each other. Both 
anchor members 14 and 15 lead into the flexible mem- 
ber 12 from the same direction, i.e. from the proximal 5 
portion 10b of the device. Thus the anchoring member 
14 is connected to the proximal portion of the flexible 
member 12 and the activating member 15 is connec- 
ted to the distal portion of the flexible member 1 2. The 
activating member 15 extends from the proximal per- 10 
tion of the anchor member through the distal portion 
of the anchor member 14. 

Relative axial movement between the anchor 
member 14 and activating member 15 is produced by 
pulling on activating member 15 while restraining 15 
anchor member 14 causing the first 18 and second 19 
locations to move doser to each other, resulting in the 
flexible member 12 moving from its axially lengthened 
configurations to its axially shortened configuration. 
Flexible member 1 2 is provided with a bonding means 20 
illustrated as adhesive strip 20 which bonds the inter- 
connecting filaments and prevents axial shortening of 
the member along the adhesive strip. This results in 
a moment being produced along the edge of the flexi- 
ble member causing it to bend as shown in Fig. 1B. 25 
Similarly, once the flexible member 12 is in the con- 
figuration shown in Fig. 1B. relative axial movement 
between anchor member 14 and activating member 
15 in the opposite direction causes the flexible mem- 
ber 1 2 to move back to its axially lengthened, substan- 30 
tially straight configuration shown in Fig. 1A. 

It is to be understood that relative axial movement 
results in the change in configuration. For example, to 
move the flexible member from its axially lengthened, 
substantially straight configuration shown in Fig. 1 A to 3S 
the axially shortened, bent configuration shown in Fig. 
1 B, any or all of the following steps can be taken: 

(a) Pull (tensile force) on the proximal portion of 
the activating member 15 with concurrent push 
(compressive force) on the proximal portion of the 40 
anchoring member 14; or 

(b) Push (compressive force) on the distal portion 
15b of the activating member 15 with concurrent 
pull (tensile force) on the proximal end of the 
anchor member 14. 45 
In this application it is to be understood that when 

force on the activating member is referred to. the con- 
current opposite force is applied to the anchor mem- 
ber. Sufficient compressive force can be applied e.g. 
to the anchor member, by restraining it from motion 50 
while the activating member is pulled from its axial 
end. 

Typically, the anchor member 14 is tubular and 
the activating member 15 is within the lumen of the 
anchor member 14 for at least part of its length. The 55 
tubular anchor member can be circular in cross-sec- 
tion, or can have other cross-sections such as oval, 
star shaped, or other irregular pattern. As shown in 


Figs. 1A and Figs. 1B. the activating member 15 can 
also be tubular. As shown In Fig. 3, the activating 
members can be solid In cross-section. 

The anchor and activating members 14 and 15 
are formed from a material sufficiently flexible to navi- 
gate tortuous paths yet sufficiently rigid In compres- 
sion and/or tension so that the anchor and activating 
members are capable, without buckling, of causing 
the flexible member to move from one configuration to 
the other. In some embodiments, e.g. where the flexi- 
ble member is biased (as discussed below) to auto- 
matically revert to its axially lengthened configuration, 
the activating member need not-be rigid under com- 
pression. 

The flexible member 12 is attached or bonded to 
the anchor members 14 and 15 by any of a variety of 
techniques, including welding, fusing, heat shrink tub- 
ing, or use of an adhesive such as an epoxy based 
adhesive. 

The materials used for the anchor and activating 
members should be biocompatible materials. By the 
term 'biocompatible* there is meant a material that is 
non-toxic and noncarcinogenic. Exemplary of mate- 
rials that can be used are metals such as titanium, 
medical grade stainless steel, and Platinum. Suitable 
polymeric materials include polyethylene; acrylics; 
Teflon (Trademark) polytetrafluoroethylene (PTFE); 
polyesters such as those sold under the trademark 
Dacron; polysulfones; polyurethane elastomers; sili- 
cones; polyolefin elastomers; medical grad epoxy 
resins; synthetic and natural rubbers; cellulosic mate- 
rials such as cellulose acetate, cellulose acetate buty- 
rate. and ethyl cellulose; and nylon. 

The flexible member 1 2 is formed of interconnec- 
ted filaments, preferably formed as a braid, Le. com- 
prises three or more component strands forming a 
regular diagonal pattern down its length. The resulting 
structure resembles a "Chinese finger handcuff" 
device where a series of interwoven fibers are 
arranged helically and configured into a tubular 
shape. Each fiber is capable of simultaneous angular 
rotation. 

Substantially any fiber can be used for the flexible 
member 12. For medical applications, preferably the 
flexible member 12 is made from biocompatible mate- 
rials. Some examples of suitable materials are ther- 
moplastic polyester, polyethylene, thermoplastic soft 
segment poryurethane, polymethylmethacrylate, 
polytetrafluorotheylene, silicone polymers, and elas- 
tomeric polyurethane polymers. For applications 
where the device 10 is used in contact with Wood, 
preferably the materials used for the anchor members 
and the flexible member are polymeric substances 
that do not promote thrombosis or Wood clotting on 
their surfaces, I.e. the materials are non-throm- 
bogenic. 

The flexible member 12 indudes means for pre- 
venting a longitudinal portion of the flexible member 


7 


EP 0 237 564 B1 


8 


from axially lengthening. For example, the flexible 
member 12 can indude an elongated strip 20 of adhe- 
sive along its length for interconnecting the filaments 
and preventing them from relative movement. 
Because of the strip 20 of materia], the flexible mem- 5 
ber cannot shorten in the region of the strip 20. Upon 
relative axial movement between the anchor member 

1 4 and the activating member 1 5, only a portion of the 
flexible member 12 shortens, with a resultant bending 
moment on the distal portion. As shown in Figs. 1A 10 
and 1B, this bending moment results in the flexible 
member 12 and the distal portion 10a of the catheter 

10 being bent so that the distal portion of the catheter 
is transverse to the longitudinal axis . For this to occur, 
It is necessary that at least the distal portion of the 15 
activating member 1 5 be sufficiently flexible that it can 
bend. In addition the anchoring member 14 needs to 
be sufficiently rigid in compression that when the 
activating member 15 is pulled relative to the anchor- 
ing member 14, the flexible member 12 shortens 20 
rather than the anchoring member 14 buckling. Shor- 
tening of the flexible member 1 2 is reversible. For this 
to occur, it is necessary that the activating member 1 5 
be sufficiently rigid in compression that "rt does not 
buckle when the activating member 15 is moved to 25 
move the flexible member 12 to its axially lengthened 
configuration. Thus relative axial movement between 
the anchoring member 14 and the activating member 

15 can reversibly move the flexible member 12 from 

one configuration to the other configuration for vary- 30 
ing the amount the distal end 10a of the catheter 10 
is transverse to the longitudinal axis. Other means for 
preventing lengthening of the flexible member along 
one side thereof. Any bonding means such as adhe- 
sive can be used. A strip of non-stretchable material 33 
can be secured to the flexible member, e.g. by adhe- 
sion, sewing fusion or the like or incorporated into the 
flexible member, e.g. by interweaving non-stretchable 
warp filaments along one edge of the flexible member. 
The warp filaments can extend beyond the flexible 40 
member and act as the activating member (providing 
the flexible member is biased in its axially lengthened 
configuration). 

Any of the components of a catheter according to 
the present invention can be made self-lubricating, by 45 
incorporating therein a finely divided solid lubricant 
such as molybdenum disulfide, graphite, tungsten dis- 
ulfide, molybdenum selenide. or titanium disulfide. 
Also any of the components can be coated with a lub- 
ricant such as PTFE. These lubricating materials so 
greatly facBitate the displacement of the catheter 10 
over a mucous surface. 

In a catheter according to the present invention, 
there can be a flexible Impervious membrane, prefer- 
ably in the shape of a band, on the flexible member, 55 
the band being substantially impervious to particular 
liquids and/or gases. In this version of the invention 
the band, e.g. of natural or synthetic rubber, can be 


used for preventing flow through a vessel. 

A catheter according to the present invention can 
comprise two or more bendable. flexible members, 
positioned at the distal end of the catheter. 

The flexible member can be biased into either a 
lengthened or shortened configuration, by, for 
example, orienting and heat-setting or annealing the 
braided filaments. By •biased" is meant that the flexi- 
ble member will at rest be in Its first (or second) con- 
figuration and -will revert to that configuration from 
any other configuration unless restrained from doing 
so. 

An advantage of the catheter 10 is that the bend 
at the tip is infinitely variable so that the catheter 10 
can be used for navigating substantially all of the turns 
in a blood vessel system and accommodate differ- 
ences in the patient's anatomy. Further, the catheter 
10 can readily be rotated to bend in any direction and 
thus can be directed to focus on the entrance of a 
branch conduit, e.g. the coronary artery from the 
aorta. This ability to rotate the catheter and then bend 
the flexible member in the desired direction and to the 
desired extent is generally unattainable by prior art 
devices. 

Fig. 2 shows another catheter device 30. The 
catheter 30 includes an outer tubular anchor member 
32, an inner tubular anchor member 34 In the lumen 
of the outer member 32, and a flexible member 36 
attached at its distal end 36a by heat shrink tubing 38 
to the inner anchor member 34 and attached at Its 
proximal end 36b by adhesive to the outer tubular 
member 32. As shown in Fig. 2, the inner anchor 
member 34 is coaxial with the flexible member 36. At 
the proximal end 36b of the flexible member, the inner 
anchor member 34 is at about the longitudinal center 
line of the flexible member 36. However, at the distal 
end 36a of the flexible member 36. the Inner anchor 
member 34 is offset from the longitudinal center line 
of the flexible member 36. Thus in the region of the 
flexible member, the longitudinal axis of the Inner 
tubular member 34 is skewed or transverse relative to 
the longitudinal center line of the flexible member 36. 
Because of this skewed configuration, when the inner 
tubular member 34 is pulled, the flexible member 36 
develops a bend and can have the same bent configu- 
ration of the catheter 10 shown in fig. 18. 

fig. 3 shows another catheter device 40. The 
catheter 40 includes a tubular anchor member 42 with 
a flexible member 44 attached at its distal end 42a. 
Activating member 46 is attached at a point at the dis- 
tal end 44a of flexible member 44. The activating 
member 46 is a solid rod which in this embodiment 
passes outside flexible member 44 and Into the lumen 
of anchoring member 42. It Is to be understood that 
the activating member could be inside the tubular 
flexible member or woven into It When activating 
member 46 is pulled. Hs point attachment to flexible 
member 44 causes the flexible member to bend. The 
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flexible member 44 can revert to its substantially 
straight, axially lengthened, substantially straight con- 
figuration by pushing an activating member 46 or the 
filaments of flexible member 44 can be biased such 
when the pulling force applied to activating member s 
46 is removed, the flexible member 44 automatically 
reverts to its substantially straight configuration. 

In some applications, it is desirable to limit the 
amount the flexible member can bend. For example, 
if the flexible member is placed into a small diameter jo 
blood vessel, it is desirable that the amount that the 
flexible member can be expanded be limited so that 
the operator of the device does not inadvertently over- 
expand the flexible member thereby damaging tissue. 
The catheter 60 shown in Fig. 4 is particularly adapted 15 
for this purpose. 

In Fig. 4, the activating member 62 of catheter 60 
can be provided with an annular projection 68 that can 
engage a cooperating radially outwardly projecting 
ring 69 on the exterior of the anchoring member 64. 20 
These interengaging stops limit the amount the 
activating member 62 can be pulled axially, thereby 
limiting the amount of expansion of the flexible mem- 
ber 66. Flexible member 66 is provided with a strip of 
adhesive 65 which prevents axial shortening of the 25 
flexible member 66 along the strip causing bending of 
the flexible member 66. The interengaging stops 68 
and 69 thus limit the amount of bending of catheter 60. 
If desired, the stop can be positioned at the proximal 
end of the device limiting the amount the activating 30 
member can move with respect to the anchoring 
member. 

Example 1 - Guiding Catheter 

35 

A guiding catheter 10 as shown in Figs. 1A and 
1B comprises an outer tubular anchoring member 14 
which is 50 inches long with an outer diameter of from 
80 to 120 mil and an inner diameter of from 70 to 90 
mil. The inner tubular activating member 15 is 60 40 
inches long, has an outer diameter of from 68 to 80 
mils, and an inner diameter of from 50 to 62 mils. Both 
tubes can be made of polytetrafluoroethyiene or 
polyethylene. The inner diameter of the outer tube is 
of course greater than the outer diameter of the inner 45 
tube. The flexible member 20 is formed from 
polyethylene filaments having a diameter of from 6 to 
10 mil. The flexible member 20 in its axially 
lengthened, substantially straight configuration has 
an outer diameter of 120 mil. The flexible member is 50 
bonded to the inner and outer tubes with medical 
grade epoxy. 

Although the present invention has been des- 
cribed in considerable detail with reference to certain 
preferred versions are possible. Therefore the spirit 55 
and scope of the appended daims should not be 
limited to the description of the preferred versions. " 


Claims 

1. A guiding catheter (10) for negotiating a tortu- 
ous, non-linear conduit, the catheter having a longitu- 
dinal axis, a proximal end (10b), and a distal end 
(10a). the catheter comprising: 

(a) an elongated anchor member (14.64) having 
a distal portion and a proximal portion; 

(b) an elongated activating member (15,62) hav- 
ing a distal portion and a proximal portion which 
extends beyond the proximal portion of the 
anchor member, and 

(c) a flexible member (12.66) comprising inter- 
connected filaments attached to the outer surface 
of the distal portion of the anchor member at a first 
location (18) and also attached to a distal portion 
of the activating member at a second location 
(19), the first and second locations being axially 
spaced apart from each other, said anchor mem- 
ber being substantially rigid in compression 
where attached to the flexible member, the flexi- 
ble member having a first configuration that is 
radially contracted and axially lengthened and a 
second configuration that is radially expanded 
and axially shortened, said flexible member also 
comprising means (20,65) for preventing axial 
lengthening of the flexible member along one side 
thereof, wherein the flexible member in the 
radially expanded configuration is bent such that 
the distal end of the catheter is transverse to the 
longitudinal axis of the catheter, and in the 
radially contracted configuration is substantially 
straight 

and wherein relative axial movement between the 
anchor member and the activating member reverslbry 
moves the flexible member from one configuration to 
the other configuration for varying the amount the dis- 
tal end of the catheter is transverse to the longitudinal 
axis of the catheter. 

2. The device of claim 1 in which the filaments are 
braided. 

3. The device of daim 1 in which the anchor mem- 
ber (14) is tubular. 

4. The device of claim 3 in which the activating 
member ( 15) is at least partially exterior of the first 
anchor member. 

5. The device of claim 4 in which the activating 
member ( 15) is at least partially in the lumen of the 
anchor member (14). 

6. The device of daim 5 in which the anchor and 
activating members (14,15) are tubular and coaxial. 

7. The device of daim 6 in which the flexible mem- 
ber (12) is coaxial with the anchor and activating 
members (14,15) and is attached to the exterior of the 
anchor member and the exterior of the activating 
member. 

8. The device of daim 7 in which the flexible mem- 
ber M?) h«S « Hiatal pnrl nmvimol nAitiAn or*A »k« A\m> 
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UJ portion Is attached to the distal portion of the 
activating member and the proximal portion is 
attached to the distal portion of the anchor member. 

9. The device of daim 1 in which the activating 
member ( 15) is a rod. 5 

10. The device of daim 1 induding stop means 
(68,69) for limiting the degree of bending of the flexi- 
ble member. 

11. A guiding catheter for negotiating a tortuous, 
nonlinear conduit, the catheter having a longitudinal 10 
axis, a proximal end, and a distal end, the catheter 
comprising: 

(a) an elongated anchor member (32,42) having 
a distal portion and a proximal portion; 

(b) an elongated activating member (34.46) hav- 15 
ing a distal portion and a proximal portion which 
extends beyond the proximal portion of the 
anchor member; and 

(c) a flexible member (36,44) comprising inter- 
connected filaments attached to the outer surface 20 
of the distal portion of the anchor member at a first 
location and also attached to a distal portion of 

the activating member at a second location in a 
manner such that the point of attachment is offset 
from the center line of said flexible member, the 25 
first and second locations being axially spaced 
apart from each other, said anchor member being 
substantially rigid in compression where attached 
to the flexible member, the flexible member hav- 
ing a first configuration that is radially contracted 30 
and axially lengthened and a second configu- 
ration that b radially expanded and axially shor- 
tened, wherein the flexible member in the radially 
expanded configuration is bent such that the dis- 
tal end of the catheter is transverse to the longitu- 35 
dinal axis of the catheter, and in the radially 
contracted configuration is substantially straight; 
and wherein relative axial movement between the 
anchor member and the activating member reversiWy 
moves the flexible member from one configuration to 40 
the other configuration for varying the amount the dis- 
tal end of the catheter is transverse to the longitudinal 
axis of the catheter. 

12. The device of daim 1 1 in which the filaments 

are braided. 45 

1 3. The device of daim 1 1 or daim 12 in which the 
anchor member (32,42) is tubular. 

14. The device of daim 13 in which the activating 
member (34.46) is at least partially exterior of the first 
anchor member. 50 

15. The device of daim 14 in which the activating 
member is at least partially in the lumen of the anchor 
member (32,42). 

16. The device of any one of daims 11 to 15. in 
which the activating member is a rod (46). 35 

17. The device of any one of daims 11 to 16, 
induding stop means (68,69) for limiting the degree of 
bending of the flexible member. 


Patentantpruche 

1. Fuhrungskatheter (10). urn einen gewunde- 
nen. nicht linearen Kanal zu durchdringen. wobel der 
Katheter eine Lflngsachse, ein proximales Ende (10b) 
und ein d a tales Ende (1 0a) besitzt und wobei der Kat- 
heter fdgendes aufweist: 

(a) ein Ifingliches Verankerungsetement (14, 64) 
mit einem d is tale n Bereich und einem proximal en 
Bereich; 

(b) ein langliches Betatigungselement (15, 62) 
mit einem distalen Bereich und einem proximaJen 
Bereich. der sich uber den proximalen Bereich 
des Verankerungselementes hinaus erstreckt; 
und 

(c) ein fiexibles Element (12, 66), das miteinander 
verbundene Filamente aufweist, die an einer 
ersten Stelle (18) an der AuOenflfiche des dista- 
len Bereiches des Verankerungselementes und 
au&erdem einer zweiten Stelle (19) an einem 
distalen Bereich des Betdtigungselementes befe- 
stigt sind. wobei die erste und die zweite Stelle in 
axialer Richtung voneinander beabstandet sind. 
das Verankerungselement an der Stelle. an der 
es an dem flexiblen Element befestigt fat, bei 
Kompression im wesentlichen starr ist, das flexi- 
ble Element eine erste Konfiguration hat, die in 
radialer Richtung kontrahiert und in axialer Rich- 
tung veriangert ist. und eine zweite Konfiguration 
hat, die in radialer Richtung expandiert und in 
axialer Richtung verkurzt ist. wobei das flexible 
Element femer eine Einrichtung (20. 65) aufweist, 
die eine Verlfingerung des flexiblen Eiernentes in 
axialer Richtung entlang einer seiner Seiten ver- 
hindert, wobei das flexible Element in der radial 
expandierten Konfiguration so gebogen 1st, daft 
das distale Ende des Katheters quer zur Lfings- 
achse des Katheters verifiuft, und in der radial 
kontrahierten Konfiguration im wesentJichen 
geradlinig verifiuft und wobei eine relative axiale 
Bewegung zwischen dem Verankerungselement 
und dem Betatigungselement das flexible Ele- 
ment in reversibler Weise aus der einen Konfi- 
guration in die andere Konfiguration bewegt, urn 
das Ausmafc der Auslenkung zu flndem, urn die 
das distale Ende des Katheters quer zur Lfings- 
achse des Katheters steht. 

2. Vonichtung nach Anspruch 1. bei der die Fila- 
mente geflochten sind. 

3. Vonichtung nach Anspruch 2, bei der das Ver- 
ankerungselement (14) rohrf6rmig ist 

4. Vonichtung nach Anspruch 3. bei der das Betfl- 
tigungselement sich zumindest teilweise auOerhatb 
des ersten Verankerungselementes befindet 

5. Vonichtung nach Anspruch 4, bei der das Betfi- 
tigungselement (15) sich zumindest te9weise im 
Lumen des Verankerungselementes (14) befmdeL 

6. Vonichtung nach Anspruch 5. bei der das Ver- 
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